Prostaglandin endoperoxide/thromboxane A2 receptor desensitization. Cross-talk with adenylate cyclase in human platelets.
Platelet activation by the prostaglandin endoperoxide (PGH2)/thromboxane (Tx) A2 analog, U46619, involves stimulation of phospholipase (PL) C and an increase in intracellular calcium via distinct receptor subtypes. Agents which stimulate adenylate cyclase inhibit platelet function. We demonstrate that PGH2/TxA2 receptor desensitization is associated with enhanced stimulation of platelet cyclic AMP by the prostacyclin analog, iloprost and by forskolin. Sensitization of adenylate cyclase is mediated via the PGH2/TxA2 receptor subtype which activates PLC, as it is blocked by the specific antagonist, GR32191 (Takahara, K., Murray, R., FitzGerald, G. A., and Fitzgerald, D. J. (1990) J. Biol. Chem. 265, 6838-6844). This effect is not observed in platelets desensitized with thrombin or platelet activating factor and is not mediated by protein kinase C. Prior exposure of platelets to platelet activating factor results in much greater desensitization of PGH2/TxA2-induced aggregation (mean 64%) compared with calcium stimulation (mean 18%), consistent with selective heterologous desensitization of the PLC-linked PGH2/TxA2 receptor subtype. Platelet activation by PGH2/TxA2 is a tightly regulated process, involving both homologous desensitization of at least two receptor subtypes and sensitization of the platelet adenylase cyclase system.